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t»-««: (i) •emztiztt&WRvzvm.c 
mi] 

RiO- — v Base 
O- 




(CH2) n OR 2 ( CH 2)m (|) 

\ y 

N O 

/ 

R3 

„ ->y;v*. 'jvil, «K#«;o««3fet?««S^u>aft», -P (R4) 

*v|, ttzii, fitm$k 1 ~ 5 cD7;v*;v&-c©m£*L*:7 5 ;S?:^to ] £tjn1- 0 
[W*3t 2 ] 

r>*> L<fiV7y*t?7V -jism&Wteztitz 1-3-1007'; -n^-ea&stL*:;*^ 
3 ] 

Ri^> tK^JI?-. 7-trf-;v^> ^>vM;v^. ^ * p-Wi/j^^v* 

R 2 ^ 7KStMi\ J3iTO7->;v^, ^fI7v;vi, ism***^*******'*-*' 
l ~3-H<a7';-;v3S-cg&$*L*:*?-;v^ «7;v*;k <&®7;va^'>. 

r/^t<ii^7/it7v- frmtmm £ i ~ 3 m<o 7 y - £ ti*: ^ 

->y;v&, *^*o7$^ y vaatu «lft^<o 



5 ] 

R2^> Tfc^JKTs 7-tf-;^ ^WW/H^ >^>^^/*->wafe. p-h;v^>^.;v* 

p h **s<*i'*Jfr& > tert-T'^t' v 7 y -P 

(OC2H4CN) (N (i-Pr) 2) . -P (OCH3) (N (i-Pr) 2) , 

^ 1 ~ 3 <&v>1**lj&» 1 ®^iamwfb^s.^-€-^^o 

itmm 6 ] 
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ft ifojfcjHfei ~ 5 <aJKTO7~>;v*^> J?o^#;»£7~>/v^T?&*ijt^ 
l ~ 5 ov»T*l#» l EfcRttoft^W&tf^aio 

Base^ 2 -**V-tfU 5 *J>- 1 -4 tte\±TwLa 

Base**, 6-757 "/V y- 9 -^;v (]ip* N 7f--^) , T < S mmm&i&V 
MtW^:6-7^^>-9-^K 2, 6 -V7 5 J 7V >~ 9 -4 >K 
2 _ 7 ^_ 6 _^ nn ^j>- 9 -^K 7 5 7 *#«»^fc<0fiHR*-?fiMK * 2 
_7^-6-?nn^'JV-9-^V, 2-75;-6-7Wnyj>-9-^, 
afe^&^JfcO««3fe-?#iI3 ftfc 2-7U-6-7Wn7VV-9->fJK 
2_ 7 5y_ 6 _y n ^/'J>-9-'f;W 7 5 7 &ibmWi&J&<Vfc&&~?&^ 2 
_ 75 y -e-^n^^i; ^_9_>f;v, 2 -757-6-^ Kn^V^'J V-9-4 /u 
(BP*. ^7--*) > 7 5 2 - 7 5 y - 6 - 1 K 

u*i/zfV y- 9 6 -75 7 - 2 -7 h^F-V^U 9 -4;K 6-757-2 
-^n^'jV-9-'fiK 6-7^-2-7JVtn7'J>-9-'fK 2, 
h**>:/y >- 9 -A ;K 2, 6-y^nn7"'J>-9-^^ 6 - ^^*^>7"'J>- 
2-^^7-4-75^-1, 2 -V Kn tf U 5 5> V- 1 - 4 * (BP*> ~> 
h->-;v) , 7 5 y*#«»#l5^i»f 2 - **V - 4 - 7 5 y - 1 , 2 

-y'tKntfU5-^/-l-^^ 2-t + 7-4-75;-5-7JVtn-l, 2-V 
\l F n t? y 5y> - 1 — -f ;K 7 5 7 2fetf*«BteJfc<&#«2fe"?««S 2 - * * y - 4 
_75y_5-7;v*n-l, 2-ytVney5VV-l-'f^ 4-757-2-t 
^ v _ 5 _^ nn -l, 2-^fc Fnfcfy 5S>y- 1 -4 ;K 2 V - 4 - 7 h 4r~> 
-1 2-yii FntTV 5 W- 1 -4;K 2 -**V- 4 -7;v#-7*b - 1 , 
Kutfi; l-4;v> 2-t^V-4-tKn#>>-l, 2-'7tKn^V5^> 

_ 1 - ^ ;V (BP*. tf?i/-JU) . 2-**V-4-fc Kn^v/-5-^f^~ 1, 2- 
Fntfy <¥y-l->()\> (BP*. ^5~;v) > 4-75/-5-^f^-2-t^f 
y-i, 2 -y Fntfy 5 vs- l -4;v (BP*. 5 -7f-;V~> . 

7 5 7 k^m^^<7)«»^^^ *lfc 4 - 7 5 7 - 5 - 7 2 - * * V - 1 , 2 

- y n f n vf y 5 > - i - 4 ;v-e* & , fflf#3l l ~ 8 ©v>f*i* l «icia%o>fb^S. 

jl^^-,^ 10] 

o 

11] 

TB— (ID * * ^ * *> KW^*^^ 1 «£Ui* 1 * 2 

o#3J^^*^K«o»#»«tt, ^KHuncy ^x^r;^ c-op (02- 

) O-] >W*^*°ft7-h^ [-OP (O) (S-) 0-] tlXI4 2«Ja± 
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F^TrB a s e i±m— 4fc»i*4:4£ fc**T?S &o 
[ft 2] 




(CH 2 )n O (CH2) m (H) 
[|R^9 1 2 ] 

yy ^Kfi^T/ St7 'J -jvm^tt&S ttfc l - 3 m<or y -;v»-csm$*L/c^ 

[»*3H 1 3 ] 

-/i^ ^> v;v^. p b *->^>y;v^ h y ?-;v^> b > y f-**, * 
1 4 ] 

i ~~zm<or y-;v*-cfi&£*Lfc*^/i'*, fl£$fc7;v*>K 617^3^^ 
-RHat-cfilKSitfc y >I^-e&£> »*a 11-13 ov^i*tt*- 1 SKBfto* y 

1 5 ] 

(OC2H4CN) (N (i-Pr) 2) , (OCH3) (N (i-Pr) 2) , 

1 e i 

-14©7'J-^ i~3ilS07y-^*T'Sm$tLfe^^;v^ **>*>i/#->i>* 
> ;v x. y 7s ;v * ~ ;v^& if oMffilftSl* £ v> * * - /HfeXtt 7 * /wife 

& t*<7>#t#lfc i~5 ofltte^T W i?o3£#$S7 ~>;v*T'£> £ , it* 

5111-15 cov>i*tL^ 1 «fc|B*©* 'J * K^|»#f ^{i-?-oma^±i^# 
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1 7 ] 

[|»*« 18] 

Base* 5 , > - 9 - >f )^&. 2 - V - *f U 5 - 1 - W * fctiTsB « 

1 -4 /Hfe-e**, mHOg. 11-17 <D^~ftifr 1 £ KlEflfc<0 * 'J rf* * K«*fr 

Base**, 6-7^7^-9-^^ (HP*). Tf--JV) „ 7^SMM© 
fi»*f«iS^6-7 5 </ V- 9- -OK 2, 6-yrU7'JV-9-^K 
2-7?y-6-^an7'J>-9-^;K 75 / 2 

r 5 ;mimw&fc<oQm&"e&mzixtz 2-7^-6 -7^to7'j 9 -a 

2 _75/-6-7n^7'J>-9-^iW 7U &**«»^j£0««afc-e«tt $ 2 
-7^-6-7n^7'J>-9-'f^ 2 - 7 5 / - 6 - t Kndr->7'J > - 9 - ^f ;v 

(ip-tb. ^t--;W . T5y^^^o^K*-ei*«$tL^2-T5y-6-tiK 

n*'>7'JV-9-^> 6-7^-2-^^->7VV-9-^V, 6-757-2 
-^nn7'J>-9-^JK 6 -7^-2-7;Vin7'J V-9-^flK 2, 6-v7 
h ^->7 P U >- 9 ->f ;W 2, 6 - y^DD^'J >- 9 ->f 6-^^*7>7* , J>- 
9_^ ;v> 2-t^V-4-75y-l, 2 -5>k KntT U 5 5»- 1 -4 * (BP*», v 
h->^;V) , 75y»^m^O^*T^=S$tt/c2-^^rV-4-75y- 1, 2 
-yt KntfV 5^>- 1 ->f 2-t^fV-4-75/-5-7Wn-l, 2-^ 
K n fef D 5 V y - 1 - 4 7 5 7 36*»«Bfe^jao«ailfeT?fiiK$ fitz 2 - * * V - 4 
-7?;-5-7;Vtn-l, 2-'7tKnt''J5r/-l-^K 4-757-2-t 

2 -y H Kn 5 v>- 1 -^f^> 2 -**V-4 -7 
-1, 2-vt KntfU 5>?>- 1 ---OK 2-W-4r^«/*7h-l, 2 -Vis 
Kn try 5 V>- 1 ->f/K 2-t^7-4-tKn^>-l, 2-ytKnify?y> 
- 1 - >f ;v (fip*,, 7 5->-^) > 2-**V-4-fc Kn*V- 5-7^;v- 1, 2- 

KntfV 5 v>- 1 -4* (BP*>> f-5-;v) > 4-75;-5-^f 
V-l, 2 -yt KntTU 5 l ->f ;v (IP*>> 5 -7 ^;v-> h v-;v) , tfctt, 

75yk/& s ^m^^»»^a^tt7t4-757-5-7^;V-2-^^rV- 1, 2 

-y t Kn tf V 5 v> - 1 ->T /l/Tab*, 1~18 ft* l^HsBft^* 'J 

[W*«2 0] 

nn&* nin^J, W^l i~ i 9ov»-r*L*»iaiciB«o*'; =f**V* 
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[&##!£] 
[0 0 0 1] 

g^ n a piH<£>*m> RNAfiS (RNAi**v>lis i RNA) *?T 

*<<mm%i?<D-&m*v *x*\>** vvm&mm. c DNA4^-*«*»*iw 

fct-SDNAf 7 7", *V^a5- lf-3> (molecular beacon) & fc*£>1Mttl?$\ # 

[ir*anff] 

[0 0 0 2] 

^^^^^^mwL^to^T&^feT^^tt^o **>it{5T-n^^A i Dsi 

[0 0 0 3] 

-7 <d —&<Dmtl* 7 > f-fe > * * 'J =f * * V * f - K £ ffl V> T WfP L X *) £ 
[0 0 0 4] 

Ltf*L&a*<b. ^ilDNA^RNAt 1 ; rf*^ 1/*^ K* 7 >"?-fe U£ 

^mfeibtLT^^o ix.if, U ^I^cof ^ t f 11? i:f t If: *^ * n f 

^M^-Cfi^L/cfeO^U tf-X*Wm& J fr&fcl,tzfr=?-*>&&Z*iX^2> (F. Eckstei 
n et al.. Biochem. , 18, 592(1979); P.S.Miller et al., Nucleic Acids Res., 11, 51 
89 (1983); P.Herdewijn et al., J. Chem. Soc. Perkin Trans. 1, 1567 (1993); P.E. 
Nielsen et al., Science, 254, 1497 (1991)) ; C.A. Stein and A.M. Krieg (ed)"Appl 
ied Antisense Oligonucleotide Technology," Willy-Liss (1998); J.J. Toulme et al. 
, Prog. Nucl. Acid Rev. Mol. Biol., 67, 1 (2001)* o 
[0 0 0 5] 

L#U ^-ftHOAX**) — #g&RNA*DN A 

[0 0 0 6] 

<<. L * "4> 7>^-fe>*&, 7>f-v ? ->}*> RNAftfc jtfe 

[M * * * 
[0 0 0 7] 
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Nature, Vol. 411. 494-498, 2001) . JBXmSt* U =fJ* * K©«l6tt*m 

% c D N A 4 tt^DNAf7^ ^EV^A9-tr-=iV (molecula 
r beacon) * > «Mr 7 i£ CiW^ DNA*MA*#tr 

[0 0 0 8] 

A N CjL -^ h [— *s* (I) (II) t, RikR2 3&***. Rs****-**] 4iAL-C^ 
DNAfKiiRNAt'J 3** K3Rift#ttTEO J: i fc«*Lfc#t£& 

[0 0 0 9] 

( 1 ) ffli*RNA^W5-liM«i:liv>. 

DNAt'J 3**^ K*K2',4'-BNA NC 3-^ h £ HB#A-*-*4£fc 

19) Tmi* 5 3 ~6'C-b#i-1-&o 1^4, ffli^DNAiW^rMM^±# ( 

•-BNAtiDNAt'J 3** 9 V*^ KRttU fUMtofc Tmf?)±# (— M«l»JKtft©»« 
0|6]±) ffl1i?5:DNAift^i-^-E«M^fe^-Cfi2 , ,4*-BNA^If5 
DNAt'J 3*^ 9 F-Ctt$Mfc*fcDNA*V a** * VHr* Kfc J£^TI6Ulrt ? tIll$*L 

£ ( l«H*i!5fc >) lMt# ? 2~4 < C±#?-) ©tttTOt:, 2' ,4'-BNA NC #^DN A* V 
* K"Ct±5feif«^ajBltiOI^±.»±B«>?>*L5a:V» 0 fi£oT, ^2* ,4'-BNA NC #|f5DN 

At'J^^l^tf K{±RNA^<7)M^^^f0l4tC^i6T@tLTV^ o 
[0 0 10] 

(2) 2 , ,4'-BNA NC #l$DNA^ 1 ; 3*** KliZ^DNAi^tSHl 

[0 0 11] 

(3) **V7-W1&a*ifcirc**o 

2',4 , -BNA NC ^|rp*U 3** ^ V*?- Ktt^JSDNAt'J ^ * l'*?" K* 0 V7 
— lfi&tt**l*v>^ S-t'J^ (*x*aft7? MtU^^Vtf K) 
K©V> 0 ^B^C02 , ,4 , -BNA NC «^-U * V*f- Kt±2' , 4' -BNA^tSi* V 3**^V*f- 
Kttfc t i *K * * V7— tf»ttO«tL"CV^i fct?HS < fHffiSftTV** S - * U J: 9 

[0 0 1 2] 

(4) ^^OAX«2',4'-BNA NC ^*^^f tL*N~Ott#tt*xlWllfc J: Dttft 

&DNA (RNA) Jfflfl&rt^rt^ff ~> F*MM , ***T&-? 

[0 0 13] 

J£1Jl> ^^^2',4'-BNA NC ^#^>5:^S-e#fliL/cDNA^RNA^y 3**^ 

A :: F#ft«:^KJ:*afS : T-lg*ailI»«>**t6tt*«'fc UW^f>f> *V*z.*7-¥ 
- a >^DN A^ y -fit i?<D&te*mWfe<nmtt L"C> 4 fc. afe^tttg^WfWW^O 

[0 0 14] 

*%w<d%9 v**svmmm±, tie— en ^sfrMb^w-e-wm,, 
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[0 0 15] 

Hfci] 




/ 

R 3 



[0 0 16] 

Ri, R 2 te. Iwi-XfiH&ot, 7jt3tJK^\ ^m^<^7Xm^^K^ r;v*;v». 

„ mwt&fcv&m&'e&mzti'tzv >®&> -p (r 4 ) 

mi ~ 5<^7)V^yI, Rm$ti ~ 5 <£>7;v*->v^*», Ill:l~6£0y7/7;va 

Rfsi&i~5^7^*;vs^sm£ft^T^*£7Fto ] £7*1-0 

[0 0 17] 
[0 0 18] 

^HJO^-'J =f^^V^-^K^»i±, TIB-^ (II) X-mZMZf^X^vm. 

mt\slf) ym*J^7-)V]f$i& [-0P (O2-) 0-] £WK:*X*n?-*7- [ 
-OP (0) (S~) 0-] £ lX(i2iiJ^_L^LTV>T^^ 0 
[0 0 19] 
Hb2] 




[0 0 2 0] 

(^4>> Base. Ri, R2, Rs. m, n ff KfcmLtzm Xtbh* ) 

(D^dD^Bas e©»f«fSiif^ M'fbTjc^OMM^ 
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lltx.^i)l^tt> ^#^14^^1-5-2 OIl^^fj^^M^^, mSt 

stt&ttm** iojsui^lt^-cI) iv>ey ^ t< i±yy v#BMsafca*^f 
tizmm w*.&> yr~>, rr->* ->h->>> „ xtf^o-fei 

, -fy^^V-;v, fcTy^yv, -fvn j ;>, >f>K-;v N >fy-fyK-A', >fv*y 

*yy^> t7fjrA *y**y>\ *^yy>\ y-rys>>\ #;w*y-;i/ 

„ 7itVHJvA 7itrA 7xtH^V, 7i/f 

7 5f>, 7xyHyA en^A ^r/'JTA -f^^V 

iJA If57'jyv4:if*.tift5. tf U 5 i> > $ L < l±yy >#EflK8til^ & 

10 0 2 1 ] 

^;VA7H, «Bft^jftO«R*-C«*«ttfe^^»yMt, R*»l-507^f 

y> _9_^; V (up*,, x 7 5 7 ^f^^^II-CM? tlfc 6 - 7 

5 V- 9 2, 6-77^7'J>-9-^;K 2-7?;-6-^nn7 

y 9 - -f ;k 7?/ afe*^Bft^*^««3fe-e««* ^ 2-7^-6-?nn7'J 
v _ 9 _^;v, 2-75;-6-7JVtn7'J>-9-^K 7 5^i^t^©§! 
S-CM?tL/; 2-T^y-6-7;v^n7 Pi ;v-9--^;Vs 2-75/'- 6-7*0^7° 

y > - 9 - ;k r ^ y $ fitz 2 - r 5 y - 6 - y n y y 

. y-9-4 )V> 2-7?y-6-tKn^V7'U >-9->f;v (IP*,. fT--*) , T 
5 y tlfc 2-7^-6-tKn^7'J>-9-^K 

6 -T5A-2-^ h^r^yy V- 9 -4 >K 6-7?^-2-^nn7' l J>-9-'fiV 
„ 6-7?^-2-7JVtn7'JV-9-'f;K 2, 6 - h ^yv >- 9 -W* >K 

2> 6-v^nnyny y-2-^f;wxi46-> ;v*y>yy >-9-W;v*-e^>«9. £ 

TSA-6-t: Kn^v^yy >- 9 ;vXli^T--;Hfe-C<b^>o 
10 0 2 2] 

mtft***L-CV>T'l> ±v>l£V5 W*WBafeJ J: l-cm^k^ 2-** 
V-4-75A-1, 2 -yt Kney l n/ (Bp*>, ~/h->-;v) , t^a 

^7& ? «^Oi*K»-e^K$tt/i 2 -**V- 4 -75 A — 1 , 2 -v t Kn fef y 3= 

2 -t*V- 4 -75 / - 5 -7A>*u- 1 , 2 -S> t Kn t? y 5 v> >- 

i --f ;k t 5 ;&imWL&j&<omg&~eVkt&z*'fc 2 -t^y-4-75 y - 5 - 7;v 

*n-l, 2-vtKnifny>'-l-^K 4-75/-2-**y-5-?nn- 
1, 2-^t Knfcfy l-'OW 2-t4V-4-n^y-l, 2-yt Kn 

tf'u S'jy- 1 --f/K 2-t^y-4-^;v*7°h-i, 2 -^t Kn tf y 5 yy- 1 
--OK 2-^y-4-tKn*y-l, 2 -vt Kn tfv 5 1 -A ;v (BP*>, 
^^jv) % 2-t^y-4-tKn^y-5-^f;v-i, 2 Kn t?y 5 > 
- 1 - ^ ;V (BP*,, ^^-^) Jfcli4-75>'-5-^f)l'-2-*^y-l, 2-v> 
t Knlfy 5 y V- 1 -W;v (fip-^> S-^f^yhy-^) *t?*<9. 3 fefcflPSfttett 
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% 2-t^V-4-^V7>f fl/T5y- 1, 2 -yt Ko Vf'j 1 -4 ;K V 

-yn KntTU 5 v > - 1 ;w XI* 5 -* <f-fr 9 s V V-;H|-e&&o 
[0 0 2 31 

Ktt, 6-T*/7*U >-9->f ;v (BP*>, 7f--;v) > 7^IMM«fl* 

X^m.2titz6 -T5 7 7°V >- 9 -4 >K 2, 6 - V7 5 7 7^ >- 9 - -f >K 2-T 
^-6-^nnyjv-9-f;K 7 5 7 lfe* f «»^JSo«K3fe-C«*$ fifc 2 - T 5 
;-6-^Dn^'J>-9-'f;K 2-75y-6-7;Vtn^'J >-9-^f 75/ 
i^^i«§l*-C^l$ ti^: 2-75/-6-7;Vtn^iJ >-9--f;K 2-T 
?;-6-7*n*yj>-9-'f^ 7<y »*««Bft#JSO«il3fe-C«K$ *Lfc 2 - T 5 
y _ 6 -yn^yij 9 ;k 2 -75 7 - 6 -t Kn**/-/V >- 9 (BP*> 
, ^r^-;v) , T5y^^m^^m^-e^$tL^2-T5/-6-li Kn*S/ 

>- 9 --ok 6 -7 ^ / - 2 -y. h^v'T' 1 ; >- 9 6-7^-2-^n 
ny; y- 9 /K 6-7^-2-7^tn7'J>-9-'f;i', 2, 6-^^^^ 
>K 2, 6 -Viruwfy y- 9--f ;k 6 -y 7°V 9 -4 

;K 2-t^7-4-75y-l, KntfU 5i>>- 1 (BP*;, 

AO , 7 5 / )tl/c 2-^-^7-4-7^ - 1, 

Fn e U 5 v>- 1 --OK 2-t^7-4-7?y-5-7;vtn-l, 2-vfcKn 

tr y 5 y > - 1 - «r ;w 75; akw»^j«o«»-e«tt$ titz 2 - * * v - 4 - 7 5 

7- 5-7;v*n- 1 , 2 -yt Kn tf y 5 1 - W ;k 4-757-2-t^7- 
5-^nn-i, 2 —Vt Kn fcf'J 1 2 -**V- 4 -y 1 , 

2 --7t Knkf'J 5 v V- 1 ->f /K 2 -**V- 4 -y 7 s h - 1 , 2-^HKnfc? 
'J? , ; , /-l->f*, 2-**V-4-KKo*?'-l, 2 -V H KntTU 5 vy- 1 - 
^f;V (BP*>, — > 2-**V-4-liKD*i'-5-^f*-l, 2-7tK 

OVf; 5 y^- 1 ->f ;V (BP*,, ^5 , 4-757-5-^f;V-2-t^r7-l 

, 2 -yt Kn vfu § vy- l -^f;v (BP*>, 5 -y f-;^ b v-jv) . tfcte, 75 7 

akWBteJfc 0«K*-e«« 3*i;fc4-73y-5-y*-*-2-**V-l, 2-7t 
K o tf 'J 5 v>- 1 ->f ;vtr^>^o 
[0 0 2 4] 

-« (I) M (I I) t> Base <D%&m>kit7mnm t li, RStlfc 6-20© 

■C'ftOTffi**^^ ******* *t* 0 ^»R<b7K«m^ 7mm, 

vflt^ »T;v^r;v*> 7^3*'>*, *;vsK^v;v^ 7^;^^^ - hni 
, h'J7JVin^fJK 7 x - 1 i o t M ^ *iT v^t ^ i < , -fr 

2-KFn^'>7x-A' > 4-7U7x^;V, 2-7?>7x-;K 2-/f;V 
2, 6 -vVf ;V7x-JV, 2-?nn7x-;K 4-^nn7x-^ 2, 
4-y'^nn7x-;i' > 2, 5-'7^na7x^;v, 2 -7*n^"7 ;K 4-^H-> 
•7ji-;v, 4-^on-2-^.>n7x-)K 4--fn 7xzjk 2, 4 - v — h n 7 

ft|it7 ^ ^ S U < ti ^ h oi-CtU ii/c 7 x ^ 

[0 0 2 51 

-JftsS: (I) (II) Ri^ R2© r«Bft^ja^7kSft3fe©«8B£J , R4> Rs 
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$WSU»*fiMR3fe©ii:*v>v^ afiURafefcLTtt, «xWN 7-te 

/fy^vjjK ***y'fJK ^T-^^OK •T^'OK 3 7^ >f ^, 8-^ 
f^yt^^K 3 -xf^*^ * y <<;k 3, i -v****? & j -ok ^y^*; 

*y^f;v, 1 -^fMvj'f*;^ ;k H-^fMy^f*;^^, l 3, l 3- 
■a*t j A )V<n x. 9 &7;v3t;vtj;v^— x ? y ;v\ ^;v^n^f;v x t^^a/o 

**s7*rfr<DXd*®&Tn'X3rl'&MT (E) --2 
2-rf/''f;K0J:^Wl&jfil7^^*^iPx^J:?4 llifl£$l7 i/;v*J ; 

n-"7ni£/K ^v^nif^ n-7f;V> 'fVW, s-'/f-ZK te 
rt-W, n-^^JK -fV^/f^ 2 - ^f;vyf;K 1 - j. 

•f-;v/n tf ;v > n-^^->;v, 'fVM^ 4 •f-;i"^>f-;K 3 fMVf^ 
„ 2 -^;v^v?-;K l-^f^vf^, 3, 3 -V**-*-??-^ 2, 
)V7^-)\s, 1, 1 -vMf-;V7*f-;K 1, 2 -v^^vy^K 1, 3-^^fJV/f^ 
, 2, 3-v*f-;V7^K 2-xf;v-/f-;wj;^j: fftt7;V^;HJ ; ^T"-^, 
l--/n^^;K l->f;v-2-7'a^x;i/, l ■T-fl/- l -7"n 

2 1 -yn^i— ;k 2-^f-;v-2-7 p n^^.;v, 2-^^;v-2- 
:7*n^~;K 2 -7*t"-;K 1 f-;V- 2 --/-jr — >K 

--/x-^K 3 f-;v- 2 —~fT — >K 1 -xf^- 2 -^-r-^V, 3-yfx ;K 1 
3 -/r-JV, 2-^f;v-3-rr^K 1 -xf;v- 3 -:7*t-— ;K 1- 
2-^>-r — /K l -;*f-;v- 2 -'Or— ;W 2 - ^ 2 -^sT — 
;k 3 -^vx— ;K l -^-f-;v/- 3 -'Ofi*, 2 3 -^V'x— 4- 
✓ox— jv> l - 4-^>t- — 2 — ^ ^;v- 4 — 1 — ^^r-fe — 

2 -^\3r-b-;K 3 -^^r-b — ;K 4 -^^^xjl/, 5 -^^r-fe — ;V<7} «fc 7 & [~1g;$t 
T;v*--;v^j ;^>y^;K fl -t7b^, j?-t7 F-f ;voio47'J-^*^* 
— 2 --7*n^^^ vM ;v, 4 -^nn^v^^J: ? ^a^y 7'J — /wft/ni? 

2, 4, 6- h 'J^f^W'fK 4 - h)V*4 )\s<D£ &&M7 Jl> * Mt7 

y 4 -t — vw *) &{B;iR7Ji'3*-S"ft7 1 J -;i/#;i/**-;v^ 

? ^*;v^^ft7'J -;v/^;vjK^-;v^ 4 h n^o-V'T ;k 2--hn^>W;v 

fcte^^a*^*^— >Wfc7y -;i/*;v^*-;v3fe > 4 -7x-M>V'f ^ & 
T V — JWfcTV — fl/fi &<D & 7 ^ r^#^T^>JV*J ; x h?t KntT^V- 2 

-^f;v. 3-7*ntrV9tKnkf7>-2-'f;v, 4 b ^->x h 9 t Fa tf^ >- 

9> _ 2 -^f;v, Knft77>-2--f^iH rf b9t KD7?xA/X 

Y v V- Knft7?x;viJ ; b'J^f ;VV'J;K >Vxf;Vy'j;K 77°nlf;v 

t -^f-;V->iJ;V, > 'J A V7°n tf ;V'> V JVO «t -5 & b , Jfilk7MA'5''J v7i 
r:;v^^;v->v -77i- ;v/f;vy'J ;v > ^7x- V"7°a tf;w; *7i — ;v 
v>V v T'n tf;v-> U ;vo J: d 2 ll^T U -;v^"C«^$ ftfz > V fiftr^+^V 'J 
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, fcT* (2-?nnxRV) ^fJVOi^^ rAnyytt7;V3 + ^^f^SJ ; 1 
-xf^fyif^ l- Uv/n*^» J-f-;K^«J: ^ ^ [tftT^n^v'ftif^i 
J ; 2, 2, 2 - h 'J tuujLi-frcDX i £ r^a^>^f-^J a-f- 
7^;v^^;v, j9-t7f^^f;v, y'7x-;Mf;K l« 1 J7x-^^f;K a -1-7 
i-)\,V7 jl=.)v *?-)\/, 9-7>xv ;w^^-;v«o«t ^ ^ r l ~ 31@or u -;i/S-ee#!£ 
*L*r^;v*J ; 4 -^^■;i'^>'S ? ;v> 2, 4, j^v^^k 3, 4, 5- 

4, 4 ' — v ^ > Jpy F 'J 7x-;v^f ;v s 2--fn^>-7)K 4--fn^>^, 

2-7nn7xx^, 4 — > h ^ jl — ;K 4--fD7x-;l/, 2, 4 — 
TV-JV^J ; 2, 2, 2-F'J^nnxh^y*;i/!j?x;v > 2 - U * U /l^ h 

* 3/ 3, 4 -V* h #5/^W^^*^*^5j?— 2-xfn^>-;;Vt 
^y*;V!Kx;K 4 - i fn^W^t^V***-/!'© i ^ 4: 1 - 2i© RS^T/un 

[0 0 2 6] 

[M7y;HJ , n ~31B<aTV->v*T-fi&S*i*:^;v&J . R&RT 

;v3r;K filT^n^y, Anyy, y7y^f7 U -;vm* s ®^^tLfc 1 — 3flOT V 
h ^ y f 'J f ;VSX(± t e r t -7"f J>^7 xx;vy V >5 , R4> Rs. Re. Ri 

ju$ a m<D r«»^o«Kafe-c«»$tLfe*«afej <owm&Kis\,*x\±* urn-it, r 

JM&r v ;v»J „ v ;v^J , r 1 ~ 3 m<o r V - ;v&-e«tfe£ fttz * f - jv^J 

& 2-^nn7x3|, 4-^nn7xx;viX«2-7n^x;Htjb?, 0 

(i) tfeii (id Ri. R2 ^i-^Rs^ rr^+^atj fcw. Rmmi- 

ntf/K ii-T^K 'fVT'f^ s-^/K tert-T'fJK n— *>*->K W V 
2 ^;vy^;v, 1 -a^/u-Zn tf;v, n-^^->;v> >f v 

AJfy>, 4 — ^ f-;i/^>"f-;K 3 — ^f-JVOf^K l— ^-^;v 

^>^>K 3, 3 - 5> 2, 2 -y**-P'7f'fi'* 1, 1 7**'*' 

. l, 2-v^^;u7*f-^> 1, 3 -v^f-;V7*^;K 2, 3-y^f^7 , f;K 2-^ 

[0 0 2 7] 

(I) ttzit (II) Ri, R 2 teX-tfRsV [Tfrfr-n>3*] BMm. 
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l-/n^-;K 2 — > 2 -^n^— ;k 2 — 2 -7"n^— ;k i— y-f 
2-7't--jv> 1 f-;v- l-^f^-l-yf-K 

2 -:/-r-;K i -^f-;v- 3 -y-r-JK 1 3 -7V~ 

;K 2-^fJV-3-yf-JK 1 3 --7*t--;K l-^vr-^ 2-^v 

r-;K 1 f-;v- 2 -^>x~;K 2-^-f-^-2-^>-r->iv, 3-^>r-^ 
! _^ 3 -^v-r - ;K 2 -> 3 4-^<>r-;K 

4 — 2 -* 4 ;v> l -^^-t— 2 -^.^r-fe — 

3 _^^.fe-;v > 4 -^^-fc-;K 5 - ^ -b - i ? ££tHifc2 ~ 6 0ii#£3:fcte£- 

flu -t^-JK yr^^^^^^^tfi, $fiSKt±> ±M<n&tm%k2 ~ 6 <7>m&*tzlt 

[0 0 2 8] 

— (I) (I I) 4u Ri> R2 ^Ji^RsO r->^n7J^^*J tit. fik. 

;K ->^n^\^r'>;v, n^N^f-^ v ^ n ? ;k y;v*K;i/-;K T r^vf-frit 
SfSt^ti. V^n'/nif;v > ->^nyf;K ->*n^y?-;w ->^n^3f 
~>;K ^/^nA^f^ v^n^-^f-;v^ ^(7)^*^:3- 8 «o->^oT;v^r;v*-e*)^o 
[i/^nTJV^r^iJ l-fix ±Ev ^ a 7 ;v ;v§wi±o 1 oj^l© > f V > 

isri *U #fl x. r h 9 t F n t? 9 - Zamtf hti%><> 
[0 0 2 9] 

(I) (ID «K Ri^ R2 i3J:r/R30 r7U-;v«j ti±, ^mmB. 

Sfc, TU->wSft5&«, ao^vi^ Mr;w^;v^ 7X^B. 7;v=^>^ TV-;v 
75^1, ^hn§, HJ 7;i/^n^f-;K -7;n.^;v^cD lSJSUiO^J: 

otft^nTv^^<t<, -e-oi ^ ^m^^tL-cv^-c^ iv^r 1 ; L-cii, fix. 

if> 2 -^^^i^K 2, 6-^^f;V7x^;K 2-^on7i-;K 

71^, 2, 4-y?nn7x-JK 2, 5-^?nn7x-)K 2-7"nt7xi;v 

, 4 b^i/7x- ;K 4-^nn-2--fn7x^;v, 4--^7x-;k 2, 

[0 0 3 0] 

(I) £fcl± (II) i*\ Ri, RaJsJitfRsO F77;v*;V*J Mi. TU- 

;K y7xi)Mf;K l-ij7x^f;K tt -t7fil'y7x-iV^K 9-7> 

>v;K 2, 4, 3, 4, 4-^h 

^i/^^v^K 4-^f*->7x^JV'77x-^^f;K 4, 4'-'7^F^^b'J7x 
^;v^;K 2--hn^y-7;K 4-— l>n^tvy;K 4-^nn^yy;K 4-7*n 

~> 7 y 7 v - $ tLfc 1 - 3 m <o 7 V - ;v^r-«m $ tit: * * ^3feJ 

l-7x^f;K 2-7x^f;K l-t7f-A/xf^ 2-t7WfK l-7x 
^;v/nvf;K 2 - 7 ji^;v/n tf;K 3-7x-;l/7 p nif;K 1 -t7f^7n tf;v % 
2 -t7f;v7n 3 -t7Wn t£;K l-7x-jv7f^, 2-7x-;v7f 
3-7x-;i-7fK 4-7x-;v7f;v, 1 - -}• y )V7 ^ )V , 2-t7f;v/f 
3-t7f;v/f;K 4-t7f;v7f;v N i-7x-M>f;K 2 - 7x^)V< 
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>"?-;K 3 - 7x-M>fJK 4-7x-M>'f)K 5 - 7 jc — yf-;K l — 

7f-jvo-^;K 2-t7f^ s /f^ 3-t7f;v^>f;K 4-t7f;M>f;v 

% 5_f7f;V/<>f 1 — 7i-]K*yJK 2 - 7 x — ;V^3r 3-7x-JV 
4-7x^;Va^>/;V, 5 - 7x-jVAJf-y)V > 6 -7x-)l'A^fi/jl/ > 1- 
t7fM>fJK 2-t7f;V^VfJK 3 -i-7*)\"<>?-)V, 4-t7f^Vf 

^^>7x-r77x;;Mf^ 4, 4'--7^ h^rv' V V 7i-;Vp<^^-eab^o 
[0 0 3 1 ] 

— (I) ttiit (II) 4". Ri. R2 ^it^RaO T7v;v^J tLTtt, 
JK 7-k^;K 7ntf^-^;v N 7^'J;K ^f7 7f'J;v> s<y ■? S <1 )V y tf^n^f ;w 

^y^WJK J-rstfr^ ^ 3 -t^frS i-J 4 ^ 

% 8-*i-)i<; i-s j )u y 3 * y <i ;k 3, 7-^^^^^^^^^ ? 

Vf*;^;!/, KfA^^f^, f'Jf^^'fJK f h7f*7^f;v, /O'^f^y^f^ 
^^•9-7** y 4 >t\ i-^f-;M>^f*;^;v> u-^f^^^f*^^^ 13 
, 1 3 - a J* fJVr h 9f* 7 A ^7^T**y << 15-^f^Hf*;0 

tfAt-f 3t7 >f i 7 ^7;v^jv*>**-^ **V7>fJK ^;w^n>f;v, 7-7 
*V ;K£>£ 7 56:*;v>K^rV'fk7;v^;w*;i'>K~;v^ ^nnrw, y^nDT-fefJV 

^h^r->7-tf;v©J:^j;tt7;V3J^>tt7;V^^*^^-^ (E) - 2- 
2 -7*77 7 ^7j^|fefn7;v^r^*;V7K— J: ^ & rflSHfi2^7->^* 

J „ W>K fl -t7MJK p—±7 Y^)P<DJan 47'J-JI'*^**- ^26 

> 2-70^-^^7^^, 4 - ^ n n ^ > y ;v© J: n y 7 7 V - ^ * 
, 2, 4, 6 - h v **-ti"<>V<{ fr> 4- ^±Hftl7^JWb7V-;v 

;i/**^-><b7 V 4--hn^>y*^;K 2 h n^t> yM ;vo «fc ? 

7&^>n>fb7 i ;-;i'*>'v>K-;v*; 2- (y ^>7>fA/oJ:Hfift 

7;V=r^f ->*^^-Mt7'J -)V1> )Vtf-Jl>&* 4-7x-;My7*^fl/©J:H7'J - 
[0 0 3 2] 

— »g£ (I) (II) +, Ri. R2i3«t^R 3 co I"x;v*-;v*J hLTfi, ^ 

mtfW&L-fcXfrfr-jv&vx 7 fc rBITO7;v*-;v^J . ^<y-ify7;v*~;K p-h 
jvxv^^^-^iH^'J ? ;vi«L/:^;v*-;H^) J; 7 ^ r^#$t*^ 

[0 0 3 3] 

— (I) Sfctt (I I) *K R^ Ra&i^RsO O'J^&J tLtlt fU> 

/ui?*}* V«7;v^;V'>';^J . -77x^^f^u, 7"f;vy7x-^ 
7f jvi/'JiV, y'7x-)i"f v7n tffl/v'U ;k 7 x - ;vyM v 7"n e;vy 'J i 7 4 
n ~ 2 1® o 7 y - JUttl $ fifc h V 7 ;v * ;v -> v ;v*J & f/s&f t> *u SHS 
fcli, b'J>f^'>'J^ >ijxf;v^v;v, > ij y 7n t?;w> »J t-7f;V'7> 
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[0 0 3 4] 

— #5£ (i) sfc»± (id *u Ri*3j;i>'R20 raK^ja^ts^fiMKSftfcy > 

o«itLTIt Wx.tt> ifA', n-*/ntf;v % "fV7*nt£/K n-7°f- 

;K 'fV^fJK s-7*f->K tert-ZfJK n-^>f-;K 'fV'Of^ 2-^ 
^;V7*^;K l — -xf-jv/n tf;v, n-^^->;v> <fv^4r->;K 4—* 

f-^^vf-;^, 3 -**->w*5'*->K 2 fM'/f^, i-^f;v^>f;v, 3, 3 
-vM^;v7^;K 2, z-^^f^/fiK l, i-y^f;v/f;K l, 
;i/7*^;K l, 3 -v^;v7*^-;k 2, 3-y^f^yf;K 2-if;vyf;voJ:^ 
4 [iiTJV^^iJ ; 2-->77^?-;k 2-V7/-1, i-y>f jnf^ot ? 
£ rvT/4b1&$tT;v3r;v*J ; 2-^f)v^7i-^'>'J;nf^> 2-M;;*^;v-> 
ij;vxf;v, 2- >'J 7x^J"^xf)i/OJ:H r~> V *;fc'?1K&3 ti1tx.**&\ 
; 2, 2, 2, 2, 2, 2, 2->V7 

^/tnxf-A/, 2, 2, 2-h'J^nn-l, i-j;^f jvxf ;K7)i^)fe [^oy>jt 
firiRT^^/HfeJ ; i-7°o^-;k 2-7°n^~;K 1-^^-2-7*0 

;K 1 f-Jl'- l-7n^^;K 2 -> 2 - 7° r ^-;l>, 2 2 - 

</n/<^;v N l-7*-r — ;K 2-7*x — jv, 1 -p'f-fl'- 2 -7fx /K 1 f-A/ — 1 
-7f-^> 3 f-JI/- 2 -rfT—fr^ l-xf^-2-7fx^ 3-y-f-;v. 1 
3 -7*-r-;K 2->f^-3-7fx;K i-xfji/-3-7r^K 1- 
/<vf-JK 2-^>"r-;v > i 2 -^>-r — 2 2 -^^x — 
;v> 3 — ^>-r— ->K l-^f-JV-3— ^>-r— 2 f-;i^- 3 -•^>t-—jv, 4- 
✓ox— ;w 1 f-;v- 4 -^^r— ;v> 2-^-f-JV— 4-^>"r.=-;K i-^^r-b — 

2 -ys^-tr:=.;K 3 -✓s^-fexwK 4 — 'v** — >K s-^-fex^OiH M&flt 
T;v^--;v^J ; ->^n-/nt:;v, y^n7fJK i/truiyf-fr* n^*->;K 

t7Wt^ W>7*— ;V^*f-;K 7xt>^V-^MfJV, 7Vh5-fex^^f JV, 
>?-7 h'j7i-^ffl/, l-7x^, 2-7ji*^JV> 

;Vjcf-;K 2-t7f;i/xf;v, l - 7 xxfl/7n fcf 2 -^^-^-/n tf;v, 3-7 
i-;V7"ntf;v, 1 - t7f ;v7ntf;v, 2-t7f;v7ne;K 3 -t7f;v7n tf;v 

> l-7xx;v7f;K 2 - 7 xx^7f^, 3-7xx;v7f;K 4-7xXji/7f^ 
% 1 -f-7f-;v7*-^;K 2 -t7f;v7f;v, 3 -t-7^;vt*^;k 4 -t7f ;v7f;v 

> 'l-7i;jK N /f)i/, 2-7x^M>f;K 3 - 7 ^•=-;v^>'f-;v > 4-7x-;v 
^>f-;K 5-7xxM>f;K i-i-y^-)V^>^)V, 2 -t7f^ vf-;K 3- 
:J-7f-;V"^>-^;w 4 -7-7^;v^>f-;v^ 5-t7f ^'/f-A', i-7x-;k^>' 

2 — 7x-JVA^y)K 3-7x-)Va^v'JK 4—7 .x. «=-A"\3r 5 — 7 jr. 

=./wv*S'>K 6 -7^-;v^^->;v, l -7-7^;v*>^;K 2-t7fj^>f;K 
3 -f7f ;v/of-;K 4 -7- 7f-;v^<>'f-;v\ 5-t7f^>f;K 6-t7f;v^ 
>^;v<7) i -5 & TT7;v^;v^J ;4-^on^y>, 2- (4--fn7x-jv) ^ 
o--fD^>y;K 4 - - > n-'O v?;K 2, 4-'7-fn^y-7;K 4-^n 
n-2-xfn^v^oiH r->n*, ^x3y>R=f-"0T U -/i/SlbWtlfeS tt/cT 
9;v*;v^J ; 7^~;K /f t7f^ 7xtv^v-)K 7>>9*x^© 

rTU-^SJ ; 2-^fJV7xx;v, 2, 6-^f-^7xx^ 2-;nn7 
x-j^ 4-^nn7x-JK 2, 4-7^on7xx^, 2, 5-y^nn7x^;K 
2-7n ; t7x-;K 4--l«n7x-jv > 4-^nn-2--f H7xx;v©j; 9 i£ T 

, W&M* [&kT***'*l > rVTy*"Clt!ft**Lfcfi:iRT^*^*J „ TT7;V^ 
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{±. 2-i/7;xf;H, 2, 2, 2-b'J^nnxf;vi N ^V^vi, 2-^dd7 
£te 4 - ? n n 7 i-)Ht*^> 0 
[0 0 3 5] 

-ft* (i) twi (i i) r»« raM&ttfl^-? >em&j k»±, «*^F- 

(«jttf, Bt3fe3^K ^3bfc3^> jfeimraffia^fc^tr^*^) x DNA^RNA 
[0 0 3 6] 

-ft* (i) ifcii(ii) if, RiRTfRsmmz a w<d mm^<o^mm^m^ 

y^;i/7-f Kt3^*-r**J *Btt»i. mifiJfeT V>uafeJ Xtt T 

[0 0 3 71 

-ft* (I) Sfctt (I I) «K R4, Rs> Xif.*© r^tl~5©7;V3^r->I 
^vy^'^ s-7^A tert-^HV, n h *~>£ £ i: 
[0 0 3 8] 

-ft* (I) ttzit (II) «K Ri> Rs, RXFaWn r^*ftl-507M/l'f* 
tuii, fl!);U£\ *^>uf^ j^-a*?-:*-, -/ntf;^*, >f vr"n t?;i^*, 7" 

[0 0 3 9] 

-ft* (I) *fct± (I I) 4>> R4. Rs, <0 r«l~6©'>7y7^3 i f^J 
_Lf3 rmfSkl ~ 5 or ;va*i/&J ©•>7^I«L^itv>v\ 7 & 

->7^F^ l-*sTJ-2 ->f^yn^>, Xi± 1 ->7/>f)V- 1, 1 

[0 0 4 0] 

-ft* (I) *fcl± (ID *K R4> Rs, n*»l~507MJI/*-C 

, /fV^nmu, ^fvW7^, s-"/W5y, tert 

-W7?^, y^fA'T^y, yxf;V75^, yynif;VT5y> vMV7"nif;v 
75/, 5>yw?;, ^V^fJI/T^y, V (s-^^;v) 75^, V (tert 

-y^;v) 7 5yt*tf4ik* ,, cl, ffawi, ^f^75A x^t^a 

[0 0 4 1] 

atw lJURSfel ~ 5 07;v^^*J kuii, flix-WT, *?->K xf^, ^n^, 
/fV7"n^ % >fyyntf;v. ^f;v, -fv^*f-;v> s-7*-?-;K t e r t ;K n 

[0 0 4 2] 

m^zmf&z.ttf'?^, snatch y^mm^-xit^mm^^^o 

r^*n7?^MJ *-P (ORia) (N Rib) (**, R 

ial4^3RSfel ~07****X*4Jft*lfcl ~ 7<7)">T/ 7 /l/ /Hfe *5 U RibteRf$t$fc 

ttlliE# 2004-3104585 
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l~60T^#^at«r^i-o ) &5tt*U 5£-P (OC2H4CN) (N ( i ? 

P r) 2) -em%*lZ>&Xl±$;--P (OCHa) (N ( i ? P r) 2) 

[0 0 4 3] 

/fV^f'^K ^>*y-f;K tT^n^;v % AW;v, ^fy;ti/ij;v, ***y>f/K 

fpyjfr, 3, 1 -V ^y^f;v, ^vffcy-fJK Kf^y^JK h'J-T** 

f>7f*^'f;K ^>*7*#y>f/K aw*;>(;k 1 - ( *f-;w*:/* < 7 r 
#y-f;K i4-^fJKv^f*;^K 13, 1 3-y>f;vf h 7f*;^ ;k ^ 
:/*7*#^;k 1 5 -^f-^^-^T'fty ;k *9*Tiis<t ;k i-*?-*^-?* 

^^kT^^f^* ?ntr7-fe?-;K y^nortfJK F^Dnr-bfJV 
tf> J: 0 ^liT^n^^fitT^^^*^^-^ (E) -2-^^-2-^^^ 

a n ^ > V-f i n r ^ * 2, 4, 6->'J^f;^>y 

; 2- ^>v-f ;kd£ $ &fegt7;vn^ v#;v*K~MkT 'J 

#;l/5j?^;v^ 4 -7x^^V7^^0 i -9 %TV -MfeT'J -;vtj;w^-;v*^<7) r 
^#1^7 ->;v^J ; ^ h ^ -> # j. h ^ v * t - f \ * -> * 

, W 7 7* h^'>*^-^J: 9 & riBriRT^3^'>*^#-A'3feJ ; 2, 2, 2-hV 
^nnif^y5dji/^;K 2 - > '^f 'J ;vx h^y*;v^;vw j: ^ ^ [^uy 

5>;v*3ri/#;i/5K-;K 4 -— h n-x>i;;v^-^r v#;v**-;i'?> J: 9 & 1 ~ 21®co ng;$i 

[0 0 4 4] 

kj ©HiK»*>^ ^z/tc, 7"u vn;tf u 5 ^> wo^t Mtta^ t 

o 

[0 0 4 5] 

*s KSMRfltJ vSR^^^-r ^Hffr-C 2-50 fljft-fcLfc U ^ v^-f- KJ 

miE# 2004-3104585 
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[0 0 4 6] 

% -e<z) «fc a Ltii, h y v a*, *U^Affi, y Alw J: ? £7;v 

sry&jRift, JDV'sVAm., a&<7>£>)% 7 *v ±&&m&> t;v^-.?a 

-;V7 5>S, N-^>^-7x^7 5Vll, r h 9 ^ f;V7 ^ 

, air£u aauRBfe^ y ; > * >*>u*>bm^ > y 

7V^Rt, a^*Bfc&* ^VflfcBL SSBfcai, yafSS, ^Wi'Bft 
[0 0 4 7] 

y f^AlWJ: ^ ft7;v* *^'>7Ai|£, Al« J: 9 &7;V 

II^v^x^At^iT^itt, t-t^f;v7 5>t, e;^>y^7 5vt, 

WJ>tt, ^ntr/S, 7x-Jv7'JyV7^^^fJVS, if W^7^ 
8L N-^f;V^;V^7 5 ^T-^^dSL, i?if^7 5>£, b'Jxffl/7 5^, 

yy^OAJry;V7r/& N, N'-^>y>xf l^>y7r/^ ^no^n*^ 
>8L 7°n*-f^^ yx^;-jV7r/I, N-^>^-7x^75>i, tf^ 
?3>>:Bk rh7^f^7>^-7AS> F'JX (H Kndr->^^;V) 75^^^>^ 

wcr^-ft so** >^)\^^>mM., p - ^x^w/saio «t 7 ftr 

y-;v*;v*>m^ y^rfBtSL* 77^, 9 Mft 

[0 0 4 8] 

, AD^>^L<liy7/»T7'j- ;H^*t^ £ *Lfc 1 ~ 3 1@ 7 'J - >W»"C**I £ ft 

tz * * tz t± v y )\>&x~h z> -fb-frWRif-f-ott, 

& t;^ h^rypJf-iUXlit e r t -^^7 y ;i/g-C&<Mb^;S.U ? 

*-;i/^ N 1 -31107 y-;v3fe-eam$tL/c^f «7;v^;v, sri^ + v 
% ;Nn^iL<l±y7/it-7'J -;i/3Srf> s «&£*tfc 1 ~ 3 i©7 y -;v*T-ttm$ tt 
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(4) R 2 /6 ? . r-fef-^*. ^>vM;v^ 7 p-h^/iv 

p -7 Ki/'O^i, t e r t-yW7xs^'J 
— P (OC2H4CN) (N (i?Pr) 2) n — P (OCH3) (N ( i ? P r) 2 

(5) Rs^ fcrnm^-, &tft&i-~ 5 <dt jfeas&i ~ s^**-^*. fit 

- /Hfe*p- h > * ;v * - h'Ol&MJ&l&ab £ v> tt^mfex * - ^*3H± 7 -b 
f-;v** ifo^tStiSc 1 ~ 5 (Dmmmr 7***"* * if<o^m%r 7 * 

(6) Base**, 6-7^^'J>-9-^ (BP*>> 7f--^) ^ 75yi« 
^<^#mifet?^$tt^6 -7 5 J?V >- 9 -4 >K 2, 6-^7^^; V-9- 

fifc 2-7^-6-^nn7' , J>-9-^;K 2-7^-6-7;vtn7'J >-9- 
>T >K 7 5 7 &**««'&Jfc<0««*"?#tt3 *Lfc 2-7$y-6-7;Vtn7'J>-9- 
-OK 2-7^-6-7*nt7' i r/-9-'f;K 7 ^ y 

2 — T 5 7-6 -7n^7"'J >- 9 2-75^-6-t Kn^rv^y >- 9 

--r;v (BP*>, ^r--;v) , 75 y*#«BI'frAofltKllf-c«K$*t/s 2 -7 5 7- 6 
-HKn^yv-Q—f*, 6-75^-2-^ f^V7"'J > - 9 - 'f K 6-T5 
7 - 2 nn7'J >- 9 6-75>'-2-7^tn7" , J>-9-'fK 2, 6 
--77 >4f'>7V >- 9 ^, 2, 6-^on7 s 'J>-9-'f^ 6-7 ^-T^T* 
y>-9->f/K 2-**V-4-757- 1, 2 -7k Kn try 5 7>- 1 --f ^ (BP 
7h7-/V) , 7 5 /S^t^ftflUg-CftSISiifc 2 - **y-.4 - 7 5 ^ - 
1, 2 -7 k Fa k°y 5 7>- 1 ->f JK 2-t^V-4-75/-5-7^tn-l, 
2 - Kn tf y 5 7 > - 1 - 4 /K 7 5 7 af^Bft^OfibKlg-CfitBI^ ttfe 2 - * * 
V-4-7U-5-7Wn-l, 2 - 7 k K n k° y 5 7 > - 1 - -f ;K 4-75 7- 
2-t*V-5-^nn-l, 2-ybKnif;5y>-l-/f;K 2-**V-4-7 
b*7-l, 2 -7k Kntf y 5 *JV- 1 -'f/K 2 -**V- 4 h - 1 , 2 
-yt Katry 5 7>- l ->f ;k 2-**v-4-tKn*v-i, 2-7"kKntry 

v/V-l-^V (BP*>, <777-;V) „ 2 -t^rV- 4 -k Kn^rV- 5 -7^;V- 1 
, 2 -7k KntTy ?-7>- 1 -4 to (BP*>, ^5-;v) „ 4 - 7 5 7 - 5 - 7 2 

-t^fv-i, 2 -7k Kn try 5 7>- l ;w (BP*., 5-7f-;v7 b->-;v) 

S tt, 7 5 7 &4<«&g»j& <B«*2fcT?#« $*L*: 4-757-5-7?- ;V - 2 - * * V 
- l , 2 -7k Kn try 5 7>- 1 -A fr^lbk^WRXF^nyL^ 
(7) Basetf*N "0"7M frT 5 7 "/y >- 9 ->f >K 7f-JK V/f-'J^7 
?;-6-l£Kn^^jy-9-'f^ $r 7 2 -t^rV- 4 -^>"7*W ;V7 5 

2 -7k Kn k°y ^ 77- 1 -W >K 7 h 7 — 2-t^V-5-^f-^-4 
-^VVW ;V75 7 - 1 , 2 -7k Knvfy 5 7>- l 5 -7 f-;V7 h 7 — ;v, 

[0 0 4 9] 

Sfc. -hK (1) ~ (2) , (3) ~ (4) Sfctt (6) ~ (7) t±\ < % 

SClot, J: *)1fr&Wk&®%7FL, (1) HfeV>T, Ri«r (1) ~ (2) 

t,ftti:II?l> R 2 ?r (3) ~ (4) 3&»e>tt*taiKL^ R 3 * (5) frb&mz&$lL 
, Base* (6) - (7) 3&*fett*fc«4RL, £*L<b *«*C*a*-fr*?*TWfe 

tL^fc-MfcRtr-totttffa-c**), #n»aifta'fr*tt, (2) -(3) -(5) -(6). (2)-(3)-( 

5) - (7) > (2) - (4) - (5) - (6) R V (2) - (4) - (5) - (7) "C * 4 o 
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[0 0 5 0] 
[0 0 5 1 ] 

Kb 3] 



DNA(RNA) 



Hi 




10 0 5 2] 

±IB#©«3&:*'K Base tttWJfefc WD*I* 

(II) T*«it4>c^ V*VKSWt#©#tt*jt*l 4fc»4 2«a± 

(9) Base**, 6 -T 5 7 7*y >- 9 ->f )V (BP*>> rf--;V) > T^y^R 

^««5fl«*T«ts*wt 6 - 7 ? ^'J >-9--f;v> 2, 6 - yr? 7 >- 9 - 

-OK 2-75^-6-^nn/r/-9-^;K 75 y **««Bfe^j*o«K3fe-c«j8l$ 
*l£ 2-75y-6-^DU7'r/-9-^JK 2—757—6 -7^0^] >- 9 - 
4 /K 7U ^^m^co^m^^K^ tL/i 2-75/-6-7^tn^J>-9- 
>f;K 2-75 7-6-7*n^7>y ^-g-'OK 7 5 ^ »^^SE<0§S*1?#1$ 
fr£ 2-75^ - 9 ;v> 2-7^-6-t Kn^pv'7° , J > — 9 

->f;v (fin*.. ^t--;v) > T5y^^m^^M*-r-^ffi$tt^2-r^y-6 

-tKn^i/^'J^-g-^^ 6-75^-2-^ K^yj^-G-^K 6-75 
;-2-^nn7' 1 J>-9-'f^ 6-75;-2-7^n7 ,, J>-9-^, 2, 6 
-vM 'J >- 9 -4 2, 6-y^nn7' , JV-9-'f;K 6 - 7 ;i/ # 7° b 7" 

y>-9-"f;W 2-^^7-4-757-1, 2-ytKneV5i;v-l->f^ (EP 

ib, -> )->~;v) , 75y^ ? W^^«»^t:^a^tLf > :2-4-^v-4-75y- 

1, 2--7HFaifiJ5y>-l-'f;K 2-t^7-4-75 7-5-7^tn-l, 
2 - y Kn tf y 5 V > - 1 - >f ;K 7 5 7 »#«B^frJSO«|»^««3 ftfc 2 - * * 
7-4-757-5-7^0-1, 2-^t K tf tf 'J 5^7- 1 - ^ >>K 4-757- 
2-t^f7-5-^na-i, 2 -VH Kn tf y 5 1 >K 2-*^7-4-7 

2 -yt Kntfy 5 v>- 1 --OK 2-**7-4-7;V#7*h- 1, 2 
-■7tFatfV5y>-l-^;K 2-**y-4-tKn^-l, 2-i>fcKntfy 
5^77-1-^^ (fill*.. 7 7'7-;V) „ 2-t^rV-4-HKn^y-5-P<f^-l 

, 2-^tKneij5'77-i-f;i- (BH*> % ^5~;v) , 4 -7 5 7 - 5 -7 2 
-**7-l, 2 -yt Kntfy 5-77 - l (fiP*>. 5-^fJVv>7-;v) 

* fctt, 7 5 7 3g**«»^J«0«Kafet?fiiK $ 4-757-5->f;V-2-t^7 
-1,2 -i^t Kntfy 5 v7- 1 ->f ;ve&;g> * y r/* * V**- FSiM^^©!! 
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(10) Base*>*> <*W4 frT\ J -fV *- 7f-)U, 2 -- 4 V ^ V * 
7?;-6-liFo^->7' , J>-9-'f;K ^T--JW 2 -t*V- 4 ^7 
5 7-1, 2 -yt KntfV 1 -4>K a y >->~;K 2 V- 5 ^>>v- 

4-^>vM;vt5 7- i, 2 Kntfy 5 y v- l ->f ;i\ 5->f;v^f->-^ 

[0 0 5 3] 

(9) ~ (10) li, fmK^^^oT, i^Mt'J^^vtf 
K3HW**jSU Ra^ (8) fr<bte*fc3HRU Base£ (9) ~ (10) 

IflFJjlSt^lTJbS, -ASS* (II) tC*5»tS#Jw»Jfi*|a^tt, (8) -OK (8) 
-(lO)-C^^o 
[0 0 5 4] 

[0 0 5 5] 

(1) **V*~>K«»flW>&'J& 

fcRtS&fK + * ^ &« #H2 0 0 0-2 9 7 0 9 7t 

<Zr#> 1 0-3 0 4 8 8 9 f &ii:^«©*j*«:##l:tS i t^i 4o 

— (I) ifctt (II) ^ItSBasetUl^om 

tf^^tbo^mm^m^^M^bTK^m^^-r^^^^v^T^, ti¥i 0-30 

4 8 8 9-^<Zr#^|amo^fe=l:#%HL , r > ^M<Olifi-*MtS C t^t I S 

[0 0 5 6] 

(2) t'J^^Vtf 

^^fHf- i Srffiv>Ttt^^-tSCfc^-e#*o ^-C, %bti2>*V V^^t VMB 

Hl^-U v**- K3R»#o&JiR*lttt'^**o 

i:#ti4 e 5i-U =0< ? H*KlHfc<^ 2 * Br J£Ui 1 Xtt 2 J£Uia>^ 

m*2~ 5 0. * L< Ji8~3 0fl-C*So 
[0 0 5 7] 

[0 0 5 8] 
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tVtf-V <©*MBtt##k cDNA* **W tt*DNAfy^*V*» 

(molecular beacon) * *0>«flBtt#*i\ »*4Tm^ft 

mmm] 

[ 0 0 6 2 ] 
[0 0 6 3] 
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O CJ 

s I 

o 

CM 



Kb 5] 



p. ° 



o I an; 



Oh 



V 




HP 

a 



j3 
^* 

CO 
O 

a 
o 



1> 



r 
8 



7r 



O oi 



CM 



t- 



Q 



9 I «\b-J! 3 



9 

o 



.a 

m 

B 



O 



S 

u 
W 

>— CO — o \ 



8 



b 



o I 



[0 0 6 5] 

(1) <t#% 2 _ „ 

TltfEO^**-^ fc^-Ht^* 1 (49 mg, 0.073 mmol) Orh?tl<n77/»jK 
40%.* 5 (57 (1, 0.730 mmol) £ft]x.. 



(3. 5 ml) fcflc?frT> 
#Lfc 0 40%* ^7 S >7KM (57 (1, 



0.730 mmol) fcifflx.^ 2B#iM#L 
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77^- (n-^Wlft»if^=l I 1) KJ:»>«f«U (45 mg, 99% 

[0 0 6 6] 
Mfci] 

mp 64-66 e C. 1 H-NMR (CDCfe) 8: 1.62 (3H, s), 2.43 <3H, s), 3.10 (1H, br), 3.63, 3.71 (2H. AB, 
J= 10 Hz), 4.18 (2H, s), 4.24 (1H, d, J = 6 Hz), 4.33 (1H, dd, J= 5, 6 Hz), 4.52 (1H, s), 4.60, 
4.67 (2H, AB, J = 12 Hz), 5.68 (1H, d, J = 5 Hz), 7.23-7.37 (13H, m), 7.71 (2H, d, J = 8 Hz), 

8.52 (1H, br). 

[0 0 6 7] 

( 2 ) 3 <D%®L 

A3R$«fET\ tt&*b2 (136 mg, 0.22 mmol) O^'JWiSS (1.2 ml) KtJc^T. tt 
(42 (1, 0.55 mmol) frill*., 2«fi«»Lfc«, £»-?2l$Wtt# 
Lfco RJS»ifttc^frjjn£. y^nn^n«U ^Sfr^fiWTR. 

-ctsic^ft. > v ^Aic-r^t^o *»**ra*u ( 

157 mg) fr*|Si-£1% ^O^JS^fflWco 
[0 0 6 8] 
[&2] 

'H-NMR (CDCI 3 ) 8: 1.65 (3H, s), 2.43 (3H, s), 3.07 (3H, s), 3.55. 3.81 (2H, AB, J - 10 Hz), 
4.13, 4.22 (2H, AB. J = 11 Hz), 4.41 (1H, d, J = 6 Hz), 4.48 (2H, s), 4.48, 4.78 (2H, AB, J = 
12 Hz), 5.32 (1H, dd, J = 4. 6 Hz), 5.91 (1H, d, J = 4Hz), 7.20-7.38 (13H, m). 7.72 (2H, d, J = 
6 Hz). 

[0 0 6 9] 

( 3 ) ifrk® 4 <D&$L 

(157 mg) OtR-^^-^M (l : 2, 6.6 ml) W. 
U-C IMtKM;^ > y ^ATK^flBt (0.65 ml, 0.65 mmol) frtjnx.> 2^TO#L/Co 10% 

mm^wifc-t?**!]^ saixf^-ejiiiiijL^o ;t«sfr^ ia^i4ta*-e«fes^. teTK^c 

(^nn^w : ^ ^y-;v= 15:1) fc<fc «?ai»U lfc£-%4 (129 
mg, 95% from 2 in 2 steps) fr6&@#:i: Ltftfc, 
[0 0 7 0] 
[f&3] 

mp 73-76*C. 1 H-NMR (CDCb) 8: 1.65 (3H, s), 2.38 (3H, s), 3.64, 3.70 (2H, AB, J = 9 Hz), 
4.12 (1H, d, J = 2 Hz), 4.15, 4.21 (2H. AB, J = 10 Hz), 4.43, 4.64 (2H, AB, J = 11 Hz), 4.49 
(2H, s), 4.55 (1H, dd. J = 2, 4 Hz), 5.97 (1H, d, J = 4 Hz), 7.19-7.36 (13H, m), 7.73 (2H, d, J 
= 8 Hz), 9.72 (1H, br). 
[0 0 7 1] 
( 4 ) 5 <7)&J& 

&%&MT> ffc#%4 (250 mg, 0.40 mmol) <0 9 S - Jtf&ftL (10 ml) iw N 20%7jc^ 
>ffc/-?9 5? 7 A-^ft* (125 mg) „ ->;7n^3r-fe> (1.6 ml, 16.06 mmol) friJDx.. 7. 
5B*IMniflMt«Lfc. RJo»«fr«»L;fctk »«Efr«ffi«*bfe 0 »fc*Lfc«&«#fr 

5 (93 mg, 73%) tfifei#ttT#fc, 
[0 0 7 2] 
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1*4] 

mp 103-106^. 1 H-NMR (CDCI 3 ) 8: 1.85 <3H, d, J = 1 Hz), 2.41 (3H, s). 3.67 (2H, s), 4.14, 
4.25 (2H, AB, J = 11 Hz), 4.16 (1 H. dd, J - 4, 5 Hz), 4.21 (1 H, d, J = 4 Hz), 5.87 (1H, d. J = 5 
Hz), 7.38 (2H, d, J = 8 Hz), 7.48 (1H, d, J = 1 Hz), 7.79 (2H, d, J = 8 Hz). 

[0 0 7 3] 

(5) M6©^l 

tt3S5*C«T\ <b-Mfe 5 (2.50 g, 7.80 mmol) «N,N-^f ^^75 F»« (50 
ml) fc, l,3-y^an-l,l 1 3,3-fh7>fV7*ot!^VD^t> (2.75ml, 
8.58 mmol) . (2.34 g, 34.34 mmol) *Jnx., SICT 5l*lllfffLfco 

(n-^^r-^v : f^m^f-;v= 1 : 2) K £ «9 U ^«I6 (4.08 g, 76%) Srfi-fe 

[0 0 7 4] 
[*5] 

mp 97-99^. IR v max (KBr): 3185, 3058, 2947, 2869, 1697. 1467, 1366, 1277, 1182, 1036, 
1081, 1036 cm 1 . 1 H-NMR (CDCI3) 5: 0.82-1.29 (28H. m), 1.86 {3H, s), 2.45 (3H, s), 3.73, 
4.01 (2H, AB, J = 12 HZ). 4.06, 4.29 <2H, AB, J = 11 Hz), 4.47 (1H, 6, J -7 Hz), 4.52 (1H, dd, 
J = 6, 7 Hz). 5.98 (1H, d, J = 6 Hz), 7.28 (1H, s), 7.43 (2H, d, J = 8 Hz). 7.81 (2H, d, J = 8 
Hz). 

[0 0 7 5] 

( 6 ) it&m 7 <D&$u 

tf^T> 1t&®6 (300 mg, 0.44 mmol) (4 ml) KtR^T. *&7jc 

r- V 7)1>0-Uj. 9 VTsfr^yWi (0.22 ml, 1.31 mmol) , 4 - (V ^ f-JI/T ^ ^ ) tf U V> 

(11 mg, 0.09 mmol) fcill*^ 1HM«#L/;^ MM."? 4 BfWm^Lfco $ 6 K&Tfc h 
y7^tn^^VX^yi (0.04 ml, 0.22 mmol) fctniU gat? 2 l$Wilt#Lfco R 

f£> iMtHJ9AtgiLf;o »&*»JE«*U #fe*ifc«U8»#7 (463 mg) 

[0 0 7 6] 

me] 

IR v max (KBr): 3178, 3069, 2948, 2874, 1695, 1465, 1424, 1365, 1281, 1214, 1143, 1088, 
1038 cm" 1 . 1 H-NMR (CDCb) 8: 0.81-1.26 (28H, m), 1.92 (3H, s), 2.46 (3H, s), 3.77, 4.16 
(2H, AB. J = 12 Hz), 4.15, 4.42 (2H, AB, J = 1 0 Hz), 5.42 (1 H, d, J = 7 Hz), 5.45 (1H, d, J 
= 7 Hz), 6.89 (1H, s), 7.37 (2H, d, J = 8 Hz), 7.82 (2H, d, J = 8 Hz), 7.92 (1H. s). 
[0 0 7 7] 

( 7 ) 8 <D&J& 

&m*MT. MKB-?n t otLtz®.l&mi£7 (463 mg) OT-fe h - r- V ;WM (4 ml) 
N i^T*N-tKn^'>7^;v^5 K (100 mg, 0.61 mmol) > 1 , 8 - 9 JT<f t?~>* n [ 
5. 4 . 0]- 7 --JVf-t^ (92 (1, 0.61 mmol) SrtJDx., ^imtr 1 2 H^tE^L^o R 

4 - (?nn*;H) KJ^ffifiU ^%8 (217 mg, 60% from 6 in 2 steps) &Jt 
[0 0 7 8] 
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m7\ 

mp 109-111*0. 'H-NMR (CDCb) 8: 0.99-1.31 (28H, m), 1.87 (3H, s). 1.42 (3H, s), 3.88, 4.19 
(2H, AB, J = 13 Hz), 4.41 , 4.91 (2H, AB, J = 12 Hz), 4.77 (1H, d, J = 6 Hz), 4.80 (1H, d, J = 6 
Hz), 6.00 <1H, s), 7.32-7.37 (3H, m), 7.74-7.90 (6H, m). 

[0 0 7 9] 

( 8 ) it&m 9 <7)&f& 

ik&%0 8 (138 mg, 0.17 mmol) <D J~ ? J - ;Vi#f£ (4 ml) tK^^^-iHI (1 
4 (1, 0.28 mmol) fcflnx.^ Iffitl 0 3*Wiftl$L;fco Rj£»*0»«IE*:«*Lfclfe^ tt 

9ATK»U *«E*:«ffiS*U »&*LfcJfi]&»tf:9 (128 mg) $L<Ofcito 

[0 0 8 0] 
[§£8] 

mp 117-119'C. 1 H-NMR (CDCb) 6: 0.87-1.09 {28H, m), 1.92 (3H, d, J = 1 Hz), 2.45 (3H, s), 
3.83. 3.91 (2H, AB, J * 12 Hz), 4.22, 4.57 (2H, AB, J = 16 Hz), 4.41 (1H, dd, J = 1, 7 Hz), 
4.80 (1H. d. J = 7 Hz), 5.35 (1H, d. J = 1 Hz), 5.81 (1H, br), 7.12 (1H, d, J = 1 Hz), 7.33 (2H, 
d, J = 8 Hz), 7.81 (2H, d, J = 8 Hz), 8.75 (1H, S). 
[0 0 8 1] 

( 9 ) 1 0 <o&m 

mm%ffi~T> MKfc-?Wbtitzm.I&mfo9 (I28mg) (Dm^^VymW. (2 ml) C*. 
J^T> t&fnmWTK (0.48 ml, 0.50 mmol) , ^nn^V^ (36 (1, 0.25 mmol) 

SEI(#*'> , J*^*5A^n7l«^?7'f- (n-^^r-^V : ft^^^= 1 I 4) 
i »)«HRU tt^tJ 1 0 (111 mg, 80% from 8 in 2 steps) *&&mfat LT#^o 
[0 0 8 2] 
1&9) 

mp 82-840. IR v ™x (KBr): 3319, 3059, 2948, 2874, 1691, 1464, 1365, 1245, 1180, 1098. 

1034 cm* 1 . 'H-NMR (CDCI 3 ) 5: 0.86 (28H, m), 1.87 (3H. s), 2.43 (3H, s), 3.80, 3.88 (2H, AB, 

J = 11 Hz), 4.25, 4.53 (2H, AB, J= 11 Hz). 4.72 (1H. d, J = 6 Hz), 5.02 (1H, d, J - 6 Hz), 5.15, 

5.20 (2H, AB, J - 12 Hz), 5.37 (1H. s). 7.31 (2H, d, J = 8 Hz), 7.34 (5H, s), 7.80 (2H, d, J = 8 

Hz), 7.95 (1H, s), 8.48 (1H, s). 
[0 0 8 3] 

do) w&m 1 1 <d%j& 

mM^MT, i^ftth'^A (3 mg, 0.083 mmol) Of h5tKD75>»« (0.2 
ml) K2k.?rT> it&mi 0 (23 mg, 0.028 mmol) Of h 7 t Kn7?V»t (0.8 ml) 

o 8F*|t*«M*U #?>tL/cm^»^l 1 (17 mg) fcttSHH*. ^WRJEB^fflv^o 
[0 0 8 4] 

[Ski o] 

mp 61-64*0. IR v m ax (KBr): 3178, 3026, 2941, 2864, 1697, 1463, 1271, 1221, 1164, 1073 
cm 1 . 'H-NMR (CDCb) 8: 0.80-1.12 (28H, m), 1.92 (3H, s), 3.62, 3.85 (2H, AB, J = 12 Hz), 
3.68, 4.11 (2H, AB, J - 1 3 Hz), 4.11 (1H, d, J = 4 Hz), 4.55 (1H, d, J ■ 4 Hz). 5.21 , 5.28 (2H, 
AB, J= 12 Hz), 5.98 (1H, s), 7.30-7.44 (5H, m), 7.61 (1H, s), 8.80 <1H, br). 
[0 0 8 5] 

ffiaEJrf 2 004-3104585 
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(11) VC&m 1 2 

gf^IT, MRj£^#k;r^»£»ftl 1 (17 mg) ©Jfrft^f-Vyi&ifc (1 ml) fc- 
78"C-C\ m^i&it^Vm^^^yfeU (0.13 ml. 0.13 mmol) £Jllx.> 2R#ra#Lfct£ 
, m=M<lk*Vm^*y->^WL (0.13 ml, 0.13 mmol) fcflPx., 19$mffi&Ltt&. Mfc 

rx-mmmwhtzo Kfc&m-^wy (0.2 mi) , (0.4 mi) fcira*.*:^ 

*7A^07f^77-f- (^nn*M) J: U»»L, 1 2 (11 mg, 73% fro 

m 10 in 2 steps) tfifeSftt tT#fco 
[0 0 8 6] 

mi 1] 

mp 102-104TC. IR vmax (KBr): 4326, 3178, 3059, 2947, 2864, 1698, 1564, 1464, 1270, 
1043 cm" 1 . 1 H-NMR (CDCI 3 ) 8: 0.99-1.25 (28H, m). 1.93 (3H, s), 2.54, 3.68 (2H, AB, J = 13 
Hz), 3.67, 4.06 (2H, AB, J= 13 Hz), 4.10 (1H, d, J = 2 Hz), 4.36 (1H, d, J = 2 Hz), 6.17 (1H, 
s), 7.73 (1H, s), 8.71 (1H, br). 
[0 0 8 7] 
(12) ft&m 1 3 <D&m 

jt^i 1 2 (0.34 g, 0.65 mmol) <DM p - V >U3-> A )V V 9 

S-)V^WL (6.5 ml) »C, ^ig.lCT20%*;i/AT;V7*li KtK?#^ (0.11 ml, 0.72 mmol) 

10M#Uo £ *bfc, tWTvT Wto^t* 1 ?^ > (82 mg, 1 

.30 mmol) fcUn*.. lRSMW«#Lfco Rfo«£S»^^-e*IHffi U tJc, te^SW*, 

nfcffl»tv"j5!/^*7A^n7F^77'f- (n -^3f*T> : fj=gfe.xf-;i,= 2 : 
1) fcTflH&U <fc#flfel 3 (0.29mg,83%) «r LT#7i 0 
[0 0 8 8] 
Mfcl 2] 

IR vmax (KBr): 2947, 2868, 1695, 1464, 1267, 1163, 1038 cm" 1 . 1 H-NMR (CDCb) 8: 0.94- 
1.12 (28H, m), 1.92 (3H, d, J = 1 Hz), 2.60, 2.91 (2H, AB, J= 11 Hz), 2.76 <3H, s), 3.67, 4.08 
(2H, AB, J = 13 Hz), 3.95 (1H, d, J = 3 Hz), 4.33 (1H, d, J ■ 3 Hz), 6.24 (1H, s), 7.73 (1H, d, J 
= 1 Hz), 8.56 (1H, br). 
[0 0 8 9] 

(13) flS-S^l 4 (2\4'-BNA NC ^/^-) 

ft^|!I13 (50 mg, 0.092 mmol) Ofh9HKn7?>iS* (2 ml) K7yflS7- h 9 
- n-y*-A'7> j e~ * A (1M infl , 5t 0.18 ml, 0.18 mmol) Srinx., 

h^7-7^f- (Sfxf;vz^^;-;v=i0 : 1) K <£ «5 fft$l U 1 4 (28 mg, 

100%) SrSfeiattfcLTfcfco 
[0 0 9 0] 
HU 3] 

mp 101-103t. ^NMR (CD3OD) 8 : 1.85 (3H, d, J = 1 Hz), 2.71 (3H. s), 2.71, 2.88 (2H, AB, 
J= 11 Hz), 3.69, 3.76 (2H, AB, J = 12 Hz), 3.94 (1H, d, J = 3 Hz), 4.23 (1H, d, J = 3 Hz), 6.21 
(1H,s), 7.99 (1H, d, J=1 Hz). 
[0 0 9 1] 

(14) it^m 1 5 <D&m 

it&Wl 4 (43 mg, 0.14 mmol) «k'Vy>§® (3 ml) KVLikA, 4 , -5M 
Vf-fl/ (58 mg, 0.17 mmol) t 4 , 4 ' - S J* f;V7 ^ J tf V v>> (2 mg, 0.014 mmol) £ 

ffiiE# 2004-3104585 
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) ICT^U it&Wl 5 (57 mg, 66%) £ ^ LT#*:o 

[0 0 9 2] 

[tul 

mp 133-134^. 1 H-NMR (CDCI 3 ) 8 : 1.45 (3H, d, J = 1 Hz), 2.52 (1H, d, J = 9 Hz), 2.72 (3H, 
s), 2.77 (2H, s), 3.32, 3.37 (2H, AB, J = 11 Hz), 3.79 (6H, s), 4.23 (1H, dd, J = 3, 9 Hz), 4.35 
(1H, d, J = 3 Hz), 6.35 (1H. s), 6.84 (4H, d, J = 8 Hz), 7.22-7.46 (9H, m), 7.75 (1H, d, J= 1 
Hz), 8.25 (1H, br). 
[0 0 9 3] 

(15) M16 (2',4'-BNA NC 7 5 ^4 Y) O-frflS 

ft'&ftl 5 (51 mg, 0.085 mmol) JtlFvM V "/n fcT;V7 V*- >7 A f Y 7 V*U K (17 
mg, 0.085 mmol) h - b V Jls-T > 9 Kn "7 7 (3 : 1, 2.4 ml) 2- 

yT/if^-N.N.N'.N'-f h7^f V7"Dlim*n75 ^4 b (32(1, 0.102 
mmol) %tia?L> MM-ei 4WmmWLtZo ZhKVJ V7"n^7>t-7Af > 
K (17 mg, 0.085 mmol) S.^ 2 - ->7 -/ x^;i/-N, N, N* , N' -x h 7 4 V 7n 
^*D7^Nf (32 (1, 0.102 mmol) ZUliZ-. MUX 2 4 HtTO^l^o 
^*L> t# t Jifcffl^tf* i/ V * ^ ;v * 7 A ^ n -7 > ^ 7 7 - (n-^*^> : W 
^f-;v=i : 1) izxvmmL, ^16 (31 mg, 46%) *6WtLt§^c 
[0 0 9 4] 
[»1 5] 

65-65^. 31 P-NMR (acetone-de) 8 : 148.69, 149.82. 
[0 0 9 5] 

immm 2 ] * y =f * * v * -f- K«^#(7)^s.t>^m 

(1) 2',4 , -BNA NC ^fS^U V^-^FCO^ 

-fk^l4 (2',4 , -BNA NC ^yv-) jr^yh £^i"&*y rT* ^ F«#>f£li 
> =HSH#J&***n7 5 *">f >7nh3-;vi;fot, ^itk^JjUSExpedite? 8909 
(ABPtt*) K * 0 0. 2 mmol X^-;VCML/; 0 fl^* 1 6 (2' , 4' -BNA NC 7 ^ ^ h ) 
fc 5 tf> * ? V^Hli, Tc^O^ * K7 5^ ht?{i9 4 

%K 2',4'-BNA NC 7^ 74 ht*li3 0 OffrfcKfeLfco 
[0 0 9 6] 

5*-5|e»#DOTr*««S*U Hffi£#S tLfctftFJO 8 *<752' , 4' -BNA NC ^fP * V 
V*?- KfcfcJ-U -ett-Ttu 28%7>^-77M~i&#9A^£><D«ffiL(1.5h)£trv* 

[0 0 9 7] 

NAP-10 *7Ai:Uffl|»S^v\ ^HLfc#7 9^->3>*UV«-*fL*:o 

=T^t * KjRIMfcOiHLKWU iffiHP L C (WakoPak* WS-DNA column, 4.6 mm x 250 

mnOfcJ: DOTLfc : 0. 1M h 'J > f ^ 7 V * - 7 y 7 r - (pH7.0) »K 1 

ml/min. T~30:8-tf>8- 16%7 -t V - > ^> » e ttz, fl^f-MH, MALDI-T0F 

[0 0 9 8] 

ftT i:^^ Lf; t U ^ V t f K W (1) ~ (8) £*F-fo 
[0 0 9 9] 
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[ft 6] 

(D 5'-GCGTTXTTTGCT-3' 

© S'-GCGTTXTXTGCT-S' 

© 5-GCGXTXTXTGCT-3' 

© S'-GCGTrXXXTGCT-S* X = 

© S'-GCGXXXXXXGCT-a' • 

© 5•-TTTTT w CTXr , CT m CT m CT-3 , ^ v ^ 

© 5•-TTTTX m CTXT m CX m CT m CT-3 , / 

© 5-1 1 1 1 I 1 1 IXT-3' 
[0 1 0 01 






[0 10 1] 








[l£l] 








oligonucleotide 


ifc® (nmol) 


(%) 




5'-GCGTTXTTTGCT-3' 


94.91 


47.5 


© 


5'-GCGTTXTXTGCT-3' 


118.67 


59.3 


© 


5'-GCGXTXTXTGCT-3* 


126.12 


63.1 




5*-GCGTTXXXTGCT-3* 


66.94 


33.5 




5'-GCGXXXXXXGCT-3' 


99.40 


49.7 


© 


5'-TTTTT m CTXT <n CT m CT m CT-3' 


72.44 


36.2 




5 , -TTTrX m CTXT*CX m CT m CT-3' 


61.07 


30.6 


© 


5'-l 1 II 1 1 1 IX 1-3' 


100.13 


50.1 



[0 10 2] 

Rfc, &]&Ltz2',4'-Wk* c mM*V ^ZtVtT KOMALD1-T0F MSW5&e**TfB<0 













[0 10 3] 








[*2] 








oligonucleotide 


Calcd.For (M-H)" 


Found (M-H)" 


® 


5'-GCGTTXTTTGCT-3' 


3689.47 


3688.52 




5'-GCGTTXTXTGCT-3' 


3746.52 


3746.89 


© 


5'-GCGXTXTXTGCT-3' 


3803.57 


3804.93 


© 


5'-GCGTTXXXTGCT-3' 


3803.57 


3803.18 


© 


S'-GCGXXXXXXGCT-S' 


3974.73 


3975.31 


© 


5'-i H II m CTXr n CT m CT m CT-3' 


4553.11 


4552.67 


® 


5'-TTTTX rn CTXT m CX m CT m CT-3' 


4667.21 


4667.36 




5'-l 1 1 1 1 1 1 iXT-3' 


3036.06 


3036.36 



[0 10 4] 

tjonmii 2• > 4 , -BNA NC ^ll* , ; * v*^ v<Dmmum. (Tm) wm (^nm^m 

«iDNA*Jv»l4RNAtV^?V*fKO*^«i:t7--y>^*fflUt«>© 
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[0 10 5] 

«JS^-e-tL^tL, N a C 1 1 5 0mM, T/Bltb^^W (pH7. 2) 1 
OmM, y>*-fe>*tt2 a*M, -b>XS!2 ^Mfc Lfc^fV^WM (5 0 0 /iL) 

U 1 0l*W)ft»»tTm*T»JfraaJLfc o fl^Mfcfttt (Shimadzu, UV-2 1 0 

opc) <D*n>m.mzmnti3jtv>teit>fcmm%ffi*ML, tv^i^5t;i-e^s: 

<$£PU $t»t:2 Ofl-Wl OlCHio/;^ il8Jfe«rH!*&bfeo iBJKH9 Otimo. 
2*C1*^-t5-3*, 0. 1 *CraPSt?2 6 0 nmKiStf&^WJR&iM^Lfco 

[0 10 6] 

[0 10 7] 
[313] 



DNA m (5'-TGCI 111! ICQC-3') 




*Sm&M (T m «W«) : *c 




T^ir^^^ llalS 


2@@ 


3|s)g 4lHlg 




ATm/mod. 


5-GCG1 1 1 1 1 IGCT-3' 50.8 


51.1 




51 


Natural 


CD 5'-GCGTTXTTTGCT-3* 49.3 


49.0 


48.9 


49 


-2 


© 5'-GCGTTXTXTGCT-3' 48.4 


48.5 


48.9 


49 


-1 


(D 5'-GCGXTXTXTGCT-3' 50.9 


51.3 


50.8 


51 


0 


© S'-GCGTTXXXTGCT-S' 49.9 


49.9 


49.5 


50 


0 


© 5'-GCGXXXXXXGCT-3' 61.4 


61.0 


61.4 


61 


+2 


[0 10 8] 
[3*4] 

RNA II (5'-UGCUUUUUUCGC-3') \Ztt-?Z> 


-mm&& (T m mm) 






2lHj@ 


3E)i 4EJI3 




ATm/mod. 


5-OCGI 1 1 1 1 IGCI-3* 46.3 


47.7 




47 


Natural 


©5'-GCGl IXI 1 IGCT-3' 50.4 


49.9 


49.9 


50 


+3 


© 5M3CGTTXTXTGCT-3' 55.4 


55.5 


56.1 


56 


+5 


® 5'-GCGXTXTXTGCT-y 62.9 


63.5 


63.1 


63 


+5 


© S'-GCGTTXXXTGCT-y 58.9 


59.4 


59.3 


59 


+4 


(D 5-GCGXXXXXXGCT-3* 79.9 


80.0 


79.9 


80 


+6 



Conditions: 100 mM NaCI, 10 mM Na 2 HP0 4 buffer <pH 7.2), each strand 4 uM. 



5^ to90<C (O.S'C/mln). 
[0 10 9] 

&±£V), *»!fi©>t^I'*^l ? »*#tt> -*«DNA (*>xm) KM-tZ—M 
[0 110] 

inWiW 2 ] 2* , 4' -BNA NC ®M * U =/ ^ U * f - K W T miM5fe (=I»IS^fHi) 

[0 111] 
[0 112] 
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li£5] 



© 5' -T I I I l m CTXr"CT ro CT ro CT-3' 



YZ AT 


TA 


GC CG 


+ MgCb (1 0 mM) 49.8(44) 


14(17) 


24(20) 22(25) 


-MgCfe 38.4(33) 






© 5'-TTTTX n, CTXT m CX m Cr n CT-3' 


YZ AT 


TA 


GC CG 


+MgCfe (10 mM) >55(44) 






-MgCb 46.9(33) 







Conditions : 140 mM KCI. 7 mM NazHPO* buffer (pH 7.0), each strand 1.5 nM. 



5^ to 90^ (0.5°C/min). 
[0 113] 

[0 114] 

o 

[0 115] 

1) 10 mM MgCh fc-^tr 5 0 mM Tr i s ?HC 1^77r? (pH 8. 
0) 4 0 0mL*fc, WHWt^^l/ifKat 3'-**V? ?U7-KOl» 
***y^*X7--*f(Boehringer Mannheim) tf-Zti-Ftl 2 5mg/mLh 0. 5mg/m 

[0 116] 

2) — J©$W&* HPLC^t'i^^l/tf KM#f^i^tSo 
[0 117] 
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+<— 9 J: 28/E 



Mb 7] 




[0 118] 

l/*^KfW»#t?**o ) 
[0 119] 

i6OTlcf, r% of intact oligonucleotidej fc H\ 0 H#*J~i3 It y 
tfja^v^KK*)--*-*, iBJfei*/acK:*>t**4Wi*y =f**V*?-K0»#*% (HP 
LCSeI) £^1"o 
[0 12 0] 
[l£6] 

Minim 



% of intact oligonucleotide 


oligonucleotide — 


Omin 


Smin 


lOmin 


20min 


4 Omin 


90min 


D-oligo 


100 


0 


O 


0 


0 


0 


2\4'-BNA 


100 


37 


24 


5 


1 


0 


S-oIigo 


100 


94 


92 


91 


83 


70 




100 


100 


99 


98 


94 


80 



[0121] 

^6 33J:tnai OlS**»e. =r^^V*f-KIBiRfrtt, ^SR^ott 
[0 12 2] 

[mu © * u * v * Ymmfo ( 8 ) t , ^mmmfmitm.<o * y =* 

% ? Is*?- KSW^V5?^ VT-^'t^lL^gSltjk?:, HPLC^i 
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imm] 

<110> Imanishi Takeshi 

<120> Artificial Nucleic acid Analogue having N-0 crosslinkied Structure 

<130> 1-352-17 

<160> 10 



<210> 1 

<211> 12 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modi f i ed_base 
<222> 

<223> Ant i sense 

<400> 1 

gcgttntttgct 



<210> 


2 


<211> 


12 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<221> 


modif ied_base 


<222> 




<223> 


Ant i sense 


<400> 


2 



gcgttntntgct 



<210> 


3 


<211> 


12 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<221> 


modif ied_base 


<222> 




<223> 


Ant i sense 


<400> 


3 


gcgntntntgct 


<210> 


4 


<211> 


12 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> 

£±iSE#2 004-3104585 



§12 0 0 3-3 0 4 8 4 7 ^-V : 2/ 

<223> Ant i sense 
<400> 4 

gcgttnnntgct 

<210> 5 

<211> 10 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> 

<223> Ant i sense 

<400> 5 

gcgnnnnnngct 

<210> 6 

<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> 

<223> Ant i sense 
<400> 6 

tttttntntntntnt 

<210> 7 
<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> 

<223> Ant i sense 
<400> 7 

ttttnntntnnntnt 

<210> 8 

<211> 10 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> 

<223> Ant i sense 

<400> 8 

ttttttttnt 
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#12 0 0 3 -3 0 4 8 4 7 



l/E 



[mi] 

If ^ffifttfPfil (2'.4 , -BNA N0 oHgonucleotide, SVPDE 0.5 ng/m!) 




0 20 40 60 80 



Time/min 
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: i/E 



ism Tyr*>xm%ZKGm%. m^mmm^^L, -**rna^©s*v* 
[ft 11 




/ 

R 3 



(5*+. Ba s eti, f M^f ttV^TUv^f Mtf ^ ! Ri> R2> Rati 

, Tkstm^ 7^io« *BfcJ6<3««*, >;>m», -p (R4) Rs R 

] ; m= 0~ 2 ; n= 1 ~ 3 ^tin-To ) 
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m m a a k it # 

ftN** [ 5 9 4 1 4 7 0 3 9 ] 

1 . 5 1994^ 8B31S 

Bit «A**A* i Ht^2T12-18 



tBlE#-^ mtiE#2 004-310458 



